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CALI BRATI ON STANDARD REQUI REMENT FOR A
DC REFERENCE STANDARD

1. SCOPE

1.1 Scope. This requirenment defines the nechanical, electrical, and
el ectronic characteristics for a DC Reference Standard. This equipnent
intended to be used by Navy personnel in shipboard and shorebased | aborat or

wth a Reference Divider and Null Detector to perform calibrations and to .
as a reference and transfer standard for the unit of direct voltage. For
purposes of this requirenent, the DC Reference Standard shall be referred
as the DC RS.

2. APPLI CABLE DOCUMENTS

2.1 ntrolling Specifications. M L-T-28800, "MIlitary Specification, Test
Equi prent for wuse wth Electrical and El ectronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The DC RS shall conform to the Type IlI, Cdass 5 Style E
requirenments as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall
governed by M L-T-28800.

3.1.1 Design and Gonstruction. The DC RS design and construction shall neet
the requirements of ML-T-28800 for Type Il equi pnment.

3.1. 2Power Requirenents. The DC RS shall operate from a source of 103.5V to
126. 5V at 50 Hz and 60t 6 si ngl e- phase i nput power as specified in ML-T-
28800.

3.1.2.1FRuses _or Qdrcuit Breakers. Fuses or circuit breakers shall be
provided. If circuit breakers are used, both sides of the power source sh:
be automatically disconnected from the equipnment in the event of excessi
current. If fuses are used, only the line side of the input power Iine,
defined by ML-C 28777, shall be fused. Fuses or circuit breakers shall
readi |l y accessi bl e.

3.1. 2. 2Power Gonnection. The requirenments for power source connections shall
be in accordance with ML-T-28800 with a 6-foot m ninum | ength cord.

3.1.3 Onensions and Vight . Maxi mum di nensi ons shall not exceed 18 inches
in width, 8 inches in height, and 25 inches in depth. The weight shall r
exceed 45 pounds




3.1.4 LithiumBatteries. Per ML-T-28800, lithium batteries are prohibited
W thout prior authorization. A request for approval for the use of lithi
batteries, including those encapsulated in integrated circuits, shall
submtted to the procuring activity at the tinme of subm ssion of proposal
Approval shall apply only to the specific nodel proposed.

3.2 HEwironnental Requirenents. The DC RS shall neet the environmental
requirenents for a Type Il, Cass 5 Style E equipnent with the deviatic
speci fi ed bel ow

3.2.1 Tenperature and HUmdity. The DC RS shall neet the conditions bel ow

Tenper at ure(°C) Relative Hindity (%

Oper ati ng 10 to 30 95
30 to 40 75
Non- oper ati ng 0 to 50 Not Controlled
3.2.2 Hectromagnetic Gonpatibility. The electromagnetic conpatibility

requi renents of ML-T-28800 are limted to the followi ng areas: CEOl1l, CE
CS01, Cs02, Cs06, REO1, REO2 (14 kHz to 1 GHz), and RSO03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Glibration Interval. The DC RS shall have an 85% or greater
probability of remaining within tolerances of all specifications at the end
a 12 nonth peri od.

3.4 Mintainability. The DC RS shall neet the Type Il maintainability
requirenents as specified in ML-T-28800 except the |owest discrete conpon
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Perfornance Requirenents. The DC RS shall provide the follow ng
capability as specified below. Unless otherwi se indicated, all specificati
shall be met follow ng a 24-hour warm up period.

3.5.1Qitputs. The DC RS shall have a 10V, 1.018V, and 1V outputs that neet
t he specifications herein.

3.5.1. 1Qutput Voltage Sability. The relative output voltage stability shall

be maintained within the limts specified herein for a 24 hour period at 2.
+5°C.

QUTPUT_ UNCERTAI NTY

QUTPUT QUTPUT

VO TAE STABI LITY (PPV)
10V 0. 05

1. 018V 1.00

1. 00V 1.00



3.5.1. Zlransfer Sability. The output voltage stability shall not exceed the
values shown in the Transfer Stability Table when the tenperature i
mai ntained wthin°@8to 28C. The Transfer Stability Table is based on
conti nuously powered operation.

TRANSFER STABI LI TY

OUTPUT QUIPJI_ STABILITY IN PPM

VO TAGE 30 DAYS 90 DAYS 6 _MINTHS 1 YEAR
10v +0. 5 1.0 1.5 3.0
1.018V +1.5 +4. 0 6.0 +12.0
1v +1.5 +4. 0 6.0 +12.0

3.5.1. 3Tenperature  Gefficient of Qutput. The table below defines the

specifications for degradation due to tenperature changes. The DC RS shal
exceed these limts.

QUTPUT TEVPERATURE CCEFRL A BENT (PPM°Q
VO TAE 0°_TO18°C 28°_TO040°C
10V 0. 05 0. 05
1. 018V 1.0 1.0
1V 1.0 1.0

3.5.1.4Line Regulation. The change in output shall not be greater than 0.05
ppm for+x10% | i ne vol tage vari ati on.

3.5. 1. XQutput Adjustnents. The DC RS out puts shall each be adjustable for at

| east the range provided below along with equal or better resolution. The
adjustnents shall be accessable at the front panel and shall be protected
such a manner to prevent accidental adjustnent.

QUTPUT VO TAGE AD) RANGE AD) RESQ UTI QN
10V 50uV (0.10 PPM
1. 018V 50uV (0.20 PPM
Y, 5uV (0.20 PPM

3.5.1.6 Qutput Protection. The outputs of the DC RS may be shorted
indefinitely without any permanent damage. Up to 1000V with 25nma current |
may be applied between plus and mnus termnals wthout damaging tFh
instrument. The DC RS shall not take longer than two mnutes to resume nor!
operation after the short or voltage is renoved with no loss of stability
acuracy.

3.5.1.7Qutput Noise. The output noise shall be no nore than the limts
specified in the tabl e bel ow.

NOSEIEWH FRO.1 H TO10 H

10V 1uV RVB
1. 018V . 1uV RMS
1. 00V . 1uV RMS



3.5. 1. &utput Qurrent. The m ni mum out put currents shall be 0 to 12mA for the
10V output and O to 1mA for the 1.000V and 1.018V out puts.

3.5.1.90ad Regulation. For an output current change fromOmA to 12mA or from
12mA to OmA, the 10V output shall not change nore than 1.5ppm

3.5.1.10Qard Protection. CGuard protection shall be provided to isolate the
internal circuitry fromthe chassis and earth ground. A guard term nal sh:
be provided to reduce output voltage errors caused by undesirable circulat
ground currents.

3.5.1.11Qutput Termnals. Al output termnals shall be banana jack
conbi nation binding posts made of 99% pure copper with 1% tellurium T
termnals shall be accessible at the front and clearly marked to indica
their functions. Term nals connections shall include the plus, mnus, chas
ground, and guard.

3.5.1.1utput | npedance. The out put inpedance for the 1V and 1.018V outputs

shal | not exceed 1100 ohns. The out put inpedance for the 10V output shall
exceed 5 mlliohns.

3.5.2Battery. The DC RS shall be provided with an internal battery syster
which can provide continuous operation within the requirenments of thi
specification for up to 12 hours"@t 23

3.5.2. 1lab Application. The battery system shall provide continuous operation
for up to 12 hours. The battery system shall act as a back-up if tF
previously specified ac power goes below 30% of its nom nal value. Switch
to battery operation shall be automatic.

3.5.2. 2Portability. The battery shall provide continuous standby operation
for up to 24 hours when the DC RS is in transit. Normal handling ar
transportation shall not alter the accuracy or stability of the DC RS if it
mai nt ai ned by the battery source and the DC RS has not been exposed to anbi
t enperature beyond the operating ranges as specified in paragraph 3.5.

3.5.2. Recharge Tine. The battery recharge tinme shall not exceed 24 hours

3.5.2. 4Battery Indication. A visual indication shall be provided to indicate
whet her or not the battery is charging.

3.5.2.5Battery Life. Under normal operation the battery life shall not be
| ess than 5 years before replacenent is required.

3.5.2.6lnternal Battery (peration. An internal battery charger capable of
charging the battery(s) when the DC RS is connected to the previousl
speci fied ac power source shall be provided.

3.6 (perating Requirenents. The DC RS shall provide the follow ng operating
capabilities.

3.6.1FHont Panel ntrol Requirenents. Al nobdes and functions shall be
operabl e using front panel controls. The locations and | abeling of indicato




controls, and switches shall provide for maximumclarity and easily under st
operation wi thout reference to tables, charts, or flow diagrans.

3.7 Minual. At |least two copies of an operation and nai ntenance manual shal
be provided. The manual shall neet the requirenents of ML-M 7298.

3.7.1 Glibration Procedure. The nanual shall provide a DC RS calibration
procedure in accordance wth M L-M38793.

3.8 Accessories. The DC RS shal | include the fol | ow ng:

3.8.1 ne power cable in accordance wth ML-T-28800 wth a mni num | ength of
6 feet.

3.8.2 Low Thernal eni cabl e assenbl y connectors shall be spade | ug and nade of
the sane naterial as the binding posts.



